Background: Patient self-efficacy is one of the most important factors in treating and overcoming disease. Objective: The aim of this study was to evaluate the effect of an educational program based on the health belief model on self-efficacy among patients with type 2 diabetes referred to the Iranian Diabetes Association in 2014. Method: A randomized controlled clinical trial was conducted. Eighty patients with type 2 diabetes were selected randomly by the double block sample method. They were then divided into two groups of intervention and control (40 patients in each group) by random allocation. Data were collected by a questionnaire based on the Health Belief Model and self-efficacy. The data were gathered two months after the educational program was held. The educational program was designed on the basis of data collected in the pre-test phase. Then, the educational program was executed for the intervention group in 8 sessions (each 30 minutes) using lectures and an educational booklet. Data analysis was done with Chi-square Test, Pearson's correlation, Independent samples T-test and paired T-test. The significance level was * Corresponding author.
Introduction
Nowadays, diabetes has become the world's largest epidemic [1] . Diabetes mellitus is a common chronic disorder in the western world. In 2007, an estimated 246 million adults aged 20 -79 years were diagnosed with diabetes, compared to 194 million in 2003 [2] . Recent data from the National Survey of Risk Factors for NonCommunicable Diseases in Iran reported that 7.7% of Iranian adults had diabetes, half of which had remained undiagnosed, and that another 16.8% of the Iranian population had impaired fasting glucose. The increasing prevalence of diabetes among employed adults is an ominous sign for a developing nation; predictions are that diabetes will be the leading cause of disease burden among Iranians in the future [3] . The health belief model (HBM) is one of the most widely used models in the public health theoretical framework. It is a useful and applicable framework for developing and implementing programs to encourage healthy behaviors [4] [5] . Patient self-efficacy is a key element in the prevention and treatment of disease [4] [6] . Patients' self-care behaviors are determined by their health beliefs [7] . Although professionals have tried to explain the value of self-care behaviors to patients, they are often not achieved by them [8] . On the other hand, studies have shown that patient self-efficacy and health beliefs are highly correlated with each other.
According to previous studies, all the components of the HBM change significantly after educational interventions, confirming that HBM constructs cause changes that improve patient behavior in taking care of themselves [9] [10] . So the effects of self-efficacy on all HBM components and educational programs are necessary for improving diabetic self-care [6] . The heath belief model is a theoretical and conceptual framework that can be used in a variety of situations. It has served as a successful model in a number of health education programs [11] . Thus, the main purpose of this study was to find the effect of an educational program based on the HBMon self-efficacy among type 2 diabetic patients referred to the Iranian Diabetes Association (IDA) in 2014.
Subjects and Methods

Study Design and Participants
This study was a non-blinded randomized controlled clinical trial. The study population consisted of all patients with type 2 diabetes referred to the Iranian Diabetes Association in 2014 to control their condition. Inclusion criteria included; age: 30 -70 years, having a medical record in the IDA, having not received a formal education about diabetes, literate individuals, having had no learning disorders, having had a landline phone. Exclusion criteria included: having a severe mental disorder, having had a history of chronic or severe vision & hearing problems. Informed consent was obtained from all participants. Participants in both the intervention and control groups were homogenous in terms of their demographic characteristics.
The sample size was 80, determined by the following sample size formula for comparing the mean in two groups (test power of 95% and probability error of 0.05) [12] [13]:
In this randomized controlled trial, 80 patients with diabetes were randomly allocated into Intervention Group or Control Group. Educational classes booklets. In the intervention group were used during one day a week for 30 minutes during the 2-month. The control group has not received the interventional program.
The patients were randomly allocated to two groups of intervention and control groups using 40 red and 40 white cards as follows: For every two individuals, the one with the red card would be assigned to the intervention group, and the immediate next person would be assigned to the control group. The process continued until all the patients were assigned to the two groups. The participants' response rate was 100%, and there was no sample loss. Data was collected by two means; patients' medical records and a questionnaire completed upon interview. Interviews were conducted with the patients before and six months after the training.
Data Collection Tool
The questionnaire included demographic characteristics, HBM components including; knowledge, perceived susceptibility-threats-benefits & barrier, cues to action, and data regarding patient self-efficacy. The questionnaire was designed by Health Education academic teachers [14] - [16] . Among demographic variable" Economic situation" was measured by self-report method" how do you assess your economic situation?
Qualitative and quantitative methods were used to determine the content validity of the tool, as follows. Also 10 of Health Education experts were interviewed to obtain their professional opinion about the questionnaire. After the experts assessment and consultation with members of the research team were applied necessary change. In addition, the designed tool was then emailed to a 10 of Health Education experts. Their views about questionnaire items were assessed based on a three-point Likert scale consisting of Necessary, helpful but not necessary, and not necessary (CVI) and four-point Likert consisting of "relevance", "clarity", and "simplicity". Then the content validity ratio (CVR) and the content validity index (CVI) were determined. According to the Lawsche table content validity ratio for 70 items was calculated above 0.62. Questionnaire items had a score of content validity index over than 0.7. Reliability of the questionnaire was assessed through test-retest method. To calculate the reliability coefficient, 20 IDA members (type 2 diabetes patients) completed the questionnaire twice at a two week interval in a pilot study. Cronbach's alpha was calculated for each of the seven domains as follows: 0.82, 0.89, 0.92, 0.90, 0.87, 0.91 and 0.92. The individuals who participated in the pilot study were excluded from the main study. A five-point Likert scale was used for the answers, ranging from 'strongly agree' to 'strongly disagree'. The questionnaire included the following sections; the demographic section (5 questions), knowledge (14 questions), perceived susceptibility (5 questions), perceived threat (3 questions), perceived benefits (7 questions), perceived barriers (11 questions) and cues to action (10 questions). The self-efficacy dimension included 20 questions with Likert-type answers, ranging from 5 to 1. Overall, the questionnaire contained 70 questions. The lowest possible score obtained in the questionnaire was 20, and the highest was 100.
The educational program was designed based on HBM component for promotion of health behaviors among patient with diabetes. This program was included educational classes and educational booklets. The content of the booklet was included definitions of diabetes, symptoms, risk factors and the benefits of adopting healthy behaviors to prevent long-term complications of diabetes, introduce needed resources to get more information such as Reputable websites Diabetes Control Centers and Clinics. Six months after the intervention, data were again collected through the questionnaire in both groups. Trained health professionals were completed questionnaires by face to face interview during one hour for each person. A free visit to the doctor was given to all successful patients (those whose self-efficacy had improved over the educational course) at the end of the study. Ethical approval for this study was obtained from the Research Ethic Committee of Iran University of Medical Sciences. All the patients had signed the informed consent. The participants were free to continue or give up the procedures at any time during the study. They were assured of the confidentiality of their information.
Statistical Analysis
Finally, data were analyzed using SPSS 18. Data analysis was done by Chi-square Test, Pearson's correlation, Independent samples T-test and paired T-test. The Significance level was considered as 0.05.
Results
A total of 80 patients with type 2 diabetes were involved in this study. Among the 80 patients, the mean age in the intervention and control groups was 54.87 ± 9.32 and 55.45 ± 8.55 year's respectively. 72.5 percent of patients (58 participants) were married and a large proportion had low income and used diabetes pills. The popula-tion under study was mainly unemployed and had elementary & secondary school education. The results of the study showed that there was no significant difference between the two groups in terms of: gender, marital status, and economic status, mode of treatment, health insurance, educational status, employment status, and presence of people with type 2 diabetes in the family ( Table 1) . Before intervention, no significant difference was detected between the two groups. However, after the intervention all variables were significantly different except for 'perceived threat' (p = 0.1) ( Table 2) . Results showed that there were significant linear relationships between self-efficacy and all HBM components after the educational intervention in both groups (p < 0.05) ( Table 3 ).
Discussion
Studies conducted on type 2 diabetes patients have yielded different results, depending on the type of education provided. The Health belief model provides a means to understand the attitude, behaviors and educational needs of people and can therefore be used as a practical tool to develop effective intervention strategies [17] .
The paired T-test showed that there was no significant difference in self-efficacy between the two groups before the intervention. This means that the patients' recognition of self-efficacy is about average. Because the mean age in the two groups was over 45 years, they were more likely to have complications from diabetes and other illnesses. So their performance in self-care activities was not high, and generally speaking, more efforts were needed to enhance self-efficacy in diabetes management [18] [19] . In our study, self-efficacy was significantly higher in the intervention group after the intervention. These changes may have occurred as a result of patient participation in the educational course. This finding was similar to the findings of other studies (Morowati sharifabad et al. (2009) [20] . The present study showed that before the intervention the participants' mean knowledge score was low, but after the intervention there was a significant difference between the two groups' knowledge and self-efficacy scores ( Table 2 ). Pearson's correlation also showed a significant difference between the two groups' self-efficacy and knowledge scores ( Table 3 ). This finding implies that increased self-efficacy may be due to the intervention group's increased level of knowledge (r = 0.7, p < 0.001). This increase may therefore be attributed to the educational program. These results are consistent with results of two other studies [21] [22] . This finding is in contrast with Mazloomy et al.'s study (2010). In Mazloomy's study, there was no significant correlation difference between knowledge and self-efficacy [23] . According to their study, increased knowledge of disease risk does not necessarily lead to improvement of self-efficacy in diabetes. But in this study, when the mean score of knowledge increases, self-efficacy of patients increases.
There was no significant difference between the mean scores of perceived susceptibility in the intervention and control groups before intervention either ( Table 2) . These results are similar to Zandi et al.'s (2007) findings [24] . However, after the intervention there was a significant difference between the two groups' self-efficacy and perceived susceptibility scores. This means that the increased perceived susceptibility following intervention leads to increased self-efficacy in the intervention group (r = 0.85, p = 0.001) ( Table 3) . These results are consistent with Mazloomy et al.'s study (2010) and findings of a study in Kermanshah which reveal that increased perceived susceptibility in patients helps prevent and control their diabetic foot complications [24] [25] . According to another study conducted in Iran, low perceived susceptibility is one reason why patients do not care about their health. Our results showed that the participants' mean perceived threat score was low in the intervention and control groups before the intervention. The results are similar to Vickie et al.'s results, indicating that the perceived threat of amputation was low among patients with type 2 diabetes before intervention [10] [24]. However, according to our findings, there was no significant difference between the two groups' mean perceived threat scores after the intervention, meaning that the educational program did not affect it ( Table 2) . These findings are consistent with Aljasem et al. (2001) and others' studies [25] [26] . However, Pearson's r showed significant differences between perceived threat and self-efficacy in the two groups after intervention ( Table 3) . This means that increased perceived threat leads to increased self-efficacy in the intervention group after training (r = 0.72, p < 0.001) ( Table 3) . Self-efficacy and perceived threat may therefore influence the prediction of patient behavior. Therefore, the health belief model can predict and change behavior in patients with diabetes [6] . The study adds to the literature by demonstrating that strategies undertaken to reduce the risk will positively influence knowledge and attitudes and hopefully lead to changes in health behaviors. Highlighting the threat of diabetes and its associated cardiovascular risks may provide a theoretical basis for encouraging patients toward reducing their health risks [27] [28] . The effect of education on self-efficacy is apparent, so education can expose the potential ability of capable individuals in taking concrete measures toward self-care [6] . Our results also indicated a reduction in perceived barriers following the intervention in both groups, which was however more prominent in the intervention group. Polly (1997) showed a significant relationship between per-ceived severity and barriers with blood sugar control [29] . These results have been repeated in Shamsi et al.'s (2010) study [30] . The contrast between Zandi's study and ours could be due to the difference in the type of study, where no significant difference was found between the two groups after intervention [4] [24] . In our study, Pearson's r showed significant differences between self-efficacy and perceived barriers in the two groups after intervention ( Table 3) . Mazloomi et al. (2010) also showed a significant correlation between preventive behaviors and perceived barriers, a finding similar to ours [23] .
The results showed that patients' perceived benefits of diabetes care were at a low level in both groups before the educational intervention. Following the intervention, the perceived benefits had increased by 20.85 scores in the intervention group, which was 7 times more than in the control group ( Table 2 Table 3 ). The patients who had been exposed to the relevant knowledge acknowledged the benefits of the behavior [6] .
Furthermore, there is an internal cue to action that encourages patients to care for themselves. As an external cue to action, the contribution of family members in caring for the disease is also very important [23] . The results of this study showed that participants' cues to action were low in both groups before the intervention ( Table 2 , p = 0.8). However, after the intervention, there were significantly higher differences between the mean "cues to action" scores of the two groups ( Table 2 ). This shows the effectiveness of the educational program. Pearson's test demonstrated significant differences between self-efficacy and cues to action after the intervention (r = 0.84, p = 0.03) ( Table 3 ). This finding was in contrast with Borhani et al.'s study (2010) [7] , where promoting patients' general knowledge did not differ between mass media and education delivered by physicians. Furthermore, books, magazines and educational pamphlets had little effect on guiding patients with type 2 diabetes toward health beliefs. The limitations of this study can be mentioned that participants want to subscribe to the Iranian Diabetes Society as a Non-Government Organization (NGO), so they are different from other patients in terms of socioeconomic status. Therefore, it seems this result is generalizable to this group of patients.
All the health belief model components changed after the educational intervention in this study, especially self-efficacy. Generally, the results of this study indicate that the health belief model is a suitable model that can help change patient behavior. Therefore, it may be applied in programs promoting self-management behavior among patients with type 2 diabetes. There are several limitations in the present study. In this study patients follow up a short period of time after the education. Therefore, a long term follow-up will be recommended. This study should be done on a larger sample size. Also participants of the study were members of Diabetes Association as Non-Government Organization. These people may differ in terms of social and economic characteristics. This study should be done in the future among the total population.
